The Post-Decontamination and Dismantlement Characterization Report for CFA-669 presents the results of surveys conducted by EG&G Idaho, Inc., at the Idaho National Engineering Laboratory. These surveys were conducted to determine the levels of radionuclides, metals, volatile organic compounds, and semivolatile organic compounds remaining after the building had been decontaminated and dismantled. This report documents the findings of the surveys.
SUMMARY
This report presents results of postdecontamination and dismantling @&D) characterization surveys performed by EG&G Idaho, Inc. (EG&G Idaho), at Central Facilities Area (CFA)-669, which was the Hot Laundry Facility. The site was characterized to determine and document the radiological and chemical conditions of the site following D&D and to determine if the site satisfies the release criteria. Constructed in 1950, CFA-669 served as the "hot" and "cold" laundry for Idaho National Engineering Laboratory site contractors until the boiler exploded in 1981. The building was shut down at that time. Before D&D activities began in 1992, the facility was characterized and the results documented. D&D activities were completed in July 1994.
The post-D&D radiological characterization consisted of radiation measurements and analyses of soil samples to identify man-made radionuclides and determine the specific activity of each sample. The chemical characterization consisted of toxicity characterization leaching procedure (TCLP) analysis for metals and for volatile and semivolatile organic contamination. The post-D&D characterization was performed in two phases by EG&G Idaho's Environmental Monitoring U n i t .
Phase I characterization consisted of sampling and analysis of the trench and berm formed during excavation of the 8-in. contaminated sanitary sewer line on the north side and beneath Room 108 of CFA-669. Phase 1 1 characterization consisted of sampling and analyses of the entire CFA-669 site following backfilling of the trenches and gridding of the area followed by an area radiological survey.
Analyses of the soil samples for Phases I and II consisted of TCLS metals, volatile organic analysis (VOA) se&-VOA, alpha and gamma spectrum and strontium-90. A l l the chemical analyses were performed according to analytical procedure SW-846. The results of Phases I and II analyses were validated by the EG&G Idaho Sample Management O f f i c e (SMO) .
The results of the gamma spectrum analysis and the strontium-90 and alpha spectrum analyses for Phase I indicated that the CFA-669 site meets release criteria specified in DOE Order 5400.5.
The Phase I samples were analyzed for TCLP metals, TCLP volatile organic compounds (VOCs), and TCLP semi-VOCs. The results of these analyses were validated by the EG&G Idaho SMO. Lockheed Idaho Technologies Company (LITCO, formerly EG&G Idaho until October 1, 1994) Environmental Monitoring reviewed the analytical result. The review indicated that all contaminant concentrations were below the regulatory level found in 40 CFR 261.24, Table 1 .
The results of the gamma spectrum analysis and strontium-90 and alpha spectrum analyses performed on two select Phase 11 samples indicated that the CFA-669 site meets release criteria specified in DOE Order 5400.5.
In addition to the radiological analyses of samples collected during Phase II, an area survey was performed using the Global Positioning Radiometric Scanner. The results of this area survey indicated nothing detected above general background, 8 pR/hour, at the CFA-669 site. The radiological characterization consisted of radiation measurements and analyses of soil samples to identify man-made radionuclides and determine the specific activity of each sample. The chemical characterization consisted of toxicity characterization leaching procedure ( " ) analysis for metals and for volatile and semivolatile organic contamination.
HISTORY AND BACKGROUND
Building CFA-669 was constwcted in 1950 to serve as the "hot" and "cold" laundry for Idaho National Engineering Laboratory site contractors. It served as a laundry until the boiler exploded in 1981, after which the facility remained shut down through 1992. The original location of CFA-669 relative to the Central Facilities Area is shown in Figure 1 .
Before D&D activities were started in December 1992, the facility was characterized and the results are reported in Reference 1. D&D activities were completed in July 1994. These D&D activities included removal and disposal of all contaminated and uncontaminated equipment, components, and structures, including underground piping and the building foundation. The area was backfilled and seeded following completion of post-D&D characterization of the site. 
CHARACTERIZATION PERFORMED

Introduction
Before starting post-D&D characterization, all radioactively-contamhated soil detectable by field instruments was removed, boxed, and disposed of at the Radioactive Waste Management Complex (RWMC).
The post-D&D characterization was performed in two phases. Both phases were performed by EG&G Idaho's Environmental Monitoring Unit according to Reference 2. Phase I characterization consisted of sampling and analysis of the trench and berm formed during excavation of the 8-in. contaminated sanitary sewer line on the north side and beneath Room 108 of CFA-669 (see Figure 3 ). Phase 11 characterization consisted of sampling and analyses of the entire CFA-669 site after the trenches were backfilled and gridded. The sampling was followed by a radiological survey of the area.
Analyses of the soil samples for Phases I and 11 consisted of TcIg metals, volatile organic analysis (VOA) semi-VOA, alpha and gamma spectrum and strontium-90. All the chemical analyses were performed according to analytical procedure SW-846. The results of Phase I and Phase 11 analyses were validated by the Sample Management Office (SMO) and are included in Section 5. 
Phase I Characterization
Phase II Characterization
After the completion of Phase I sampling, the entire area was bacldilled using the soil previously excavated. After the area was backfilled, it was gridded into 15 x 15-ft squares and numbered as shown in Figure 4 . Then, to choose which grids to sample, 21 grid numbers between 1 and 120 were randomly generated: 43,39,74,95,109,28,71, 5,77,72,7,100, 66,47,26,60, 40,84,36,80, and 14. The grids with those numbers were sampled.
Each chosen grid was sampled by first obtaining five subsamples (0-6 in. in depth) from each of the four corners and from the center. These subsamples were composited together into a pan. A deep subsample (6-24 in.) was then taken from the center hole and composited with the other subsamples in the bucket. The VOA sample was collected from an undisturbed portion of the grid (subject to sampler's discretion) at a depth of 0 to 6 in. using a scoop or equivalent. This same procedure was used to sample each chosen grid. One replicate sample set and one split (for the independent verification contractor) sample set were also collected. The replicate and split sample numbers are given in Table 1 . After Phase II sampling there were 21 sets of samples, one replicate set, and one split set for a total of 23 sets. Table 1 shows the Phase II sample numbers and the grid number where each sample was collected. Samples 02108019412 and 021080191416 were selected for strontium-90 and alpha spectrum analysis because these samples were collected from grid squares near the contaminated drains. Samples collected in support of this project were submitted for analysis to Analytical Technologies Incorporated (An) for Toxicity Characteristic Leaching Procedure (TCLP) metals, TCLP VOCs, semi-VOCs, strontium-90, and alpha spectrum. Samples for gamma spectrum analysis were sent to the Radiation Measurements Laboratory (RML) at the Test Reactor Area (TRA) at the INEL. Note that sample 02108019405 was a replicate and sample 02108019412 was split for the independent verification contractor (IVC).
In addition to soil sampling and analysis during Phase II characterization, an area radiological survey was performed using the vehicle-mounted Global Positioning Radiometric Scanner (GPRS), as shown in Figure 5 . The GPRS system integrates a five-channel global positioning system with vehicle-mounted plastic scintillation radiation monitor, and a single-board 386 IBM-compatible computer. Information on the GPRS system can be found in EG&G Idaho technical report ERA-NRE-93-067. 
CHARACTERIZATION RESULTS
The results of the chemical and radiological analyses and area radiological survey are given in this section.
Phase I
Radiological Results
The results of the gamma spectrum analysis performed on all Phase I samples are shown in Table 2 . The results of the Strontium-90 and alpha spectrum analyses for Phase I are given in Table 3 .
The highest concentration of each detected radionuclide for Phase I was used to determine if the CFA-669 site is releasable per guidelines in DOE Order 5400.5. The peak concentrations were input into the Residual Radioactivity (RESRAD) computer program, version 3.121. The calculation including assumptions is documented in EDF-ER-21, "CFA-669 Site Release Analysis." The RESRAD calculation indicated that the maximum total dose would occur at time t = 10, OOO years and would be 15 mremear. The allowable dose per DOE Order 5400.5 is 100 mremear.
Chemical Results
The Phase I samples were analyzed for TCLP metals, TCLP VOCs, and TCLP semi-VOCs. The results of these analyses were validated by the EG&G Idaho SMO. Lockheed Idaho Technologies Company (LITCO, formerly EG&G Idaho) Environmental Monitoring reviewed the analytical result. The review indicated that all contaminant concentrations were below the regulatory level found in 40 CFR 261.24, Table 1 
Phase II
Radiological Results
The results of the gamma spectrum analysis performed on all Phase II samples are given in Table 4 , and the results of the strontium-90 and alpha spectrum analyses performed on two select Phase 1 1 samples are given in Table 5 .
The highest concentration of each detected radionuclide for Phase 11 was used to determine if the CFA-669 site is releasable under guidelines in DOE Order 5400.5. The peak concentrations were input into the Residual Radioactivity (RESRAD) computer program, version 3.121 and documented in EDF-ER-21. The calculation indicated the maximum total dose would occur at time t = l 0, OOO years and would be 18 mremear. The allowable dose according to DOE Order 5400.5 is 100 mre*ear. 
